Diabetes Mellitus is a metabolic disorder increasing morbidity and mortality worldwide, which needs exact identification and proper management. Aim of this study was to analyze the serum Mg (magnesium) level in patients with Type 2 Diabetes Mellitus with grade I & II diabetic foot ulcers. This descriptive cross sectional study was conducted at Medicine Department, PMCH Nawabshah from June 2015 to December 2016. A total of 110 Type 2 Diabetes Mellitus with foot ulcer patients, 51 with grade I and 59 with grade II out of total were included by purposive sampling. After consultation, subjects were categorized as gender, age, Type 2 DM and foot ulcer duration, foot ulcer grading and grouping for analyses. Wagner's classification of diabetic foot ulcers used to analyze the data and blood samples were collected for research purpose in fasting state for serum Magnesium level analyses. Out of 110, 67 (65.5%) males and 43 (34.5%) females were reported with Type 2 diabetic patients. Hypomagnesaemia was reported in 59% patients out of total, 24 found with grade I and 38 found with grade II from the studied subjects. P value ≤ 0.000 was in the studied population in relation to hypomagnesaemia. In conclusion, Hypomagnesaemia is common in Type 2 Diabetes Mellitus patients with grade I & II foot ulcers. As the duration of Diabetes along with duration of diabetic foot ulcer in Grade I and II increases, the level of serum magnesium decreases. As the duration of Diabetes Mellitus increases, the severity of complications might also increase.
Introduction
Diabetes Mellitus is a universal metabolic disorder increasing morbidity and mortality since centuries [1] . It manifests as disturbed metabolism with raised blood sugar due to absolute or relative deficiency or resistance to insulin. There are the identified possible elements for growth of diabetes mellitus [2] . Foot ulcer in diabetes is a prolonged damage of the skin occurs in the feet of diabetes patients.
During the life time, foot ulcer might develop 1 in every 4 among diabetes patients [3] . Neuropathic ulcer or Ischemic ulcer might be associated with Diabetic foot ulceration, however, other causal or risk factors, e.g. trauma can also be the ultimate etiological pathways [4] .
Diabetes prevalence in Pakistan was found in 5,200,000 people approximately in the year 2000 and might be reach at 139,000,000 approximately in the year 2030 [5] . Magnesium is a cofactor in the cell membrane transporting mechanism of glucose and different important enzymes involved in carbohydrate oxidation [6] .
Phuong-Chi et al. showed that poor glycemic control has been linked with hypomagnesaemia resulting in various complications e.g. neuropathy and diabetic foot ulcers. The frequency of hypomagnesaemia in DM type 2 was 13.5% to 47.7% (P = 0.02) [7] . Diabetic foot ulcer presents as severe problem of DM and as first appearance of diabetes mellitus which was undiagnosed previously [8] . A study revealed that grade 2, 3 and 4 of diabetes complications were cured in 17% out of total studied population with conservative treatment through antibiotics [9] . Magnesium supplementation is valuable in management of complication prevention [10] .
Aim of this study was to analyze the serum Mg (magnesium) level in patients with Type 2 Diabetes Mellitus with grade I & II diabetic foot ulcers. This study will also help in reduction of complications related to Magnesium deficiency to reduce the morbidity and mortality.
Materials and Methods
This descriptive cross-sectional study was carried out in the period from June 2015 to December 2016 at Medical Department, PMCH Nawabshah after approval of Ethics Committee PMCH Hospital. A written consent was obtained from the participants. A total of 110 Type 2 DM patients with foot ulcers (diabetic) according Wagner's gratifying criterion of >40 years age with grade I and II foot ulcers were selected by purposive sampling technique at Confidence Interval (CI) of 95% and margin of error d −0.05. A written signed consent form was obtained and the questionnaire designed for the demographic or socioeconomic, past clinical and medication history of disease including their lab reports and all relevant data was filled from every participant of this study. Moreover, the venous blood was collected in fasting from Type 2 DM patients and it was analyzed in laboratory for Magnesium concentrations by using Xylidyl Blue method with 3338 Merck test Kit, below <1.5 mEq/l Level. 
Inclusion Criteria

Exclusion Criteria
Patients with complications of diabetes like diabetic keto-acidosis, lactic-acidosis, hypoglycemia, HONK; gestational DM, CVA, dialysis patients, magnesium drugs supplementation, foot ulcers other than grade I and II were excluded.
Diagnosis of Diabetes Mellitus Type 2
Type 2 DM diagnosed through clinical history, examination and investigations and OHA and insulin, medical records and according American Diabetic Association Criteria [15] .
• FBS values of >126 mg/dL on two separate occasions.
• Symptomatic patients, RBS of >200 mg/dL suggests diabetes. 
Results
Out of total 110 (100%) subjects of Type 2 DM with foot ulcer patients, no any patient was seem to be missing in this study. (78.18%) of patients included in this study were from rural community and the remaining 24 (21.82%) belonged to urban community (P = 0.531), Body Mass Index was normal in 66 (60%), overweight 41 (37.3%) and 3 (2.7%) patients were obese ( Figure 1 ).
This study showed that the mean of age was found 55.90 ± 9.522, the median of age was 56.00, minimum age 30 and maximum age was 70 years respectively (P = 0.000). HbA1C was 9.09 ± 1.9 (P value 0.000), serum magnesium 1.43 ± 0.234 (P value 0.022), Fasting Blood Sugar (FBS) was 126.19 ± 25.40 (P value 0.950) and Random Blood Sugar (RBS) was 278.85 ± 62.03 (P = 0.352) ( Table 1 ).
Regarding duration of T2DM, 27 (24.54%) patients were with <05 years of disease duration, 22 (20%) were with 5 -10 years of duration and 02 (1.81%) found with >10 years of duration (P = 0.000). Serum magnesium level (S.M.L) was normal in 43 (39.09%) volunteers and in 67 (60.9%) patients were at below from the normal range of S.M.L (P = 0.000). 43 subjects (29 males and 14 females) were reported with normal S.M.L and 67 subjects (males 43 and 24 females) reported with hypomagnesaemia. It was detected that, as foot ulcer grade increases, the frequency of hypomagnesaemia increases, as shown in Figure 1 & Table 2 .
The association of hypomagnesaemia with grade 1 diabetic foot ulcer patients with the duration of diabetes < 05 years was reported in 13 (11.81%), 10 (9.09%) patients with hypomagnesaemia found among 05 -10 years of chronic Diabetic patients and 1 (0.9%) patients with hypomagnesaemia found among >10 years of chronic Diabetic patients (P value 0.000). The relation of duration with hypomagnesaemia in grade II diabetic foot ulcer patients with duration of diabetes < 05 years were 02 (1.81%), 05 (4.54%) patients had duration 05 -10 years and 36 (32.72%) had duration of diabetes > 10 years (P = 0.000).
Hypomagnesaemia was present in 24 patients with grade-1 and in 43 grade-II diabetic foot ulcer patients, whereas, normal serum magnesium levels observed in 27 subjects having grade-I and in 16 grade-II foot ulcers patients, statistically significance was observed at P-value < 0.000.
Out of 43 patients with diabetic foot ulcer grade I & II, normal magnesium levels were seen in 15 (14 with grade I and 1 with grade II) patients with duration of diabetes < 05 years, 26 (12 with grade I and 14 with grade II) with duration of 05 -10 years of DM and 02 (1 with grade I and 1 with grade II) with duration of 10 years of DM (P = 0.007).
An association amongst duration of foot ulcer and duration of diabetes was observed in this study, increase in the interval of T2DM also amplify hazard of hypomagnesaemia that was statically significant with P-value < 0.000 and simultaneously as the grade of foot ulcer progresses, the risk of hypomagnesaemia increases. Meanwhile, in grade II diabetic foot ulcer patients, 43 have hypomagnesaemia and 16 have normomagnesemia, statically significant with P-value < 0.13, (Table 3 ).
Discussion
Hypomagnesaemia is an important issue in T2DM needs research throughout the world. Western countries had paid attention on it. Clinical assessment and investigations are needed in context to assess relationship of blood glucose with insulin levels and counter-regulatory hormones with other important trace elements like copper, zinc, magnesium and other trace elements. Some tests are easily available and some not. In Pakistan, diagnostic tests are not freely available in government hospitals. Limited studies are available in on these setups. This study indicates that in adult's hypomagnesaemia is more pronounced in T2DM complications like foot ulcers. In this study, hypomagnesaemia is a common finding in the two sub groups of diabetic foot ulcer (grade I and II). Out of 65.5% of males and 36.5% of females, there was decreased ratio of females as compared with males, whereas, social back ground and less education were important factors to influence this (Figure 1 ). in the studied population. In current study, normomagnesemia was found in 43 subjects and hypomagnesaemia was reported in 67 patients, as demonstrated in Table 1 & Table 2 . High rate of hypomagnesaemia (51.88%) was observed among diabetic patients, the results are more significant with others hypomagnesaemia in our studied subjects than other researches (25% to 39%) [21] [22] [23] . Hypomagnesaemia was present in 24 patients with grade-1 and in 43 grade-II diabetic foot ulcer patients, whereas, normal serum magnesium levels observed in 27 subjects having grade-I and in 16 grade-II foot ulcers patients, statistically significance was observed at P-value < 0.000.
Unsatisfactory glycemic management is interconnected to Hypomagnesaemia and urinary magnesium excretion. Glycosylated hemoglobin mean value of HbA1C level was 9.0927 ± 1.90719 (P = 0.000) in our findings. Unsatisfactory management of diabetes could be extra element for hypomagnesaemia in subjects [24] [25]. Insulin augments entry of magnesium within cells, when there is decrease in insulin levels this leads to hypomagnesaemia [26] [27]. Diabetes related complications are common in patients who had hypomagnesaemia [28] . We had found significant hypomagnesaemia in diabetic patients with foot ulcers. As evident of our study that, magnitude of hypomagnesaemia increases with the progression of complications, that serum magnesium was low in grade II diabetic foot ulcers as compared with grade I ulcers ( Table 2) .
A study suggested link between hypomagnesaemia, hyperglycemia and the complications of diabetes as concluded also in present study [29] .
As duration of diabetes and foot ulcer increases the serum magnesium decreases [30] . Hypomagnesaemia also associated with complications like hypertension, abnormal glucose and lipid metabolism [31] . Study by Resnick et al. reported that hypomagnesaemia was found between 13.5% -47.7% T2DM [32] .
Here Hypomagnesaemia was found in 67/110 patients, on contrary non diabetic 2.5% to 15% were with hypomagnesaemia ( Figure 1 & Table 2 ).
Trace elements including magnesium were identified in different disease mechanisms. Cristiane H.S. et al. discussed role of magnesium in relation to diabetes that decreased intake of magnesium in diet, which may lead to diabetes mellitus and it was focused internationally. HbA1C was 8.0% with poor glycemic control [33] .
In our hospital setups, there is less data of dietary magnesium is available in Pakistani community so face great challenge of future for magnesium and diabetes et al. determined high incidence of hypomagnesaemia in 93.9% patients with diabetic foot ulcers as compared to 73.1% non-diabetic (P = 0.02) [34] . Findings of study are matchable with the present study that 60.9% population was reported with hypomagnesaemia ( (Table 3 ).
In our findings, high ratio of male population was magnesium deficient, because male mostly do the strenuous work which is more prone for injuries and complications. In era of technological advances and increasing approach it is necessary to explore aspects of disease and the factors affecting it. This study identified risk of foot ulcer due to hypomagnesaemia in T2DM. Since there is lack of information on this basic approach to the trace elements analysis, it is imperative that possible approach should be available for management of disease. Since PMCH is teaching hospital, it would give a positive support for proper management to avoid high morbidity and mortality.
Conclusion
Hypomagnesaemia observed as main finding in present study in patients suffering from Type 2 DM with foot ulcers (grade I and II) which was found in 67 (60.9%) out of total studied subjects. It was concluded that as duration of Diabetes along with duration of diabetic foot ulcer (Grade I and II) increases, the level of serum magnesium decreases. As the duration of Diabetes Mellitus increases, the severity of complications might also increase.
Recommendations
Serum magnesium analysis should be managed routinely in DM complications to control the severity of complications due to hypomagnesaemia. It is recommended that intermittent checking for proper assessment and treatment related to magnesium deficiency should be started immediately at earlier stages. Furthermore, it is suggested for large scale evaluation to find detailed data about the concerns of this study.
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